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Abstract

A new weighing sensor for the automatic diameter control system of the crystal growth
1s developed in this study. This weighing sensor measures the frequency of the vibrating
element which is lineally changing with respect to weight. The signal and the power of this
system are transmitted without any physical contact, so that this sensor offers high ac-
curacy and resolution. This system consists of a string, a sinusoidal wave generator, an au-
tomatic amplification adjusting circuit, signal transformers and a PCB. 4 kinds of programs
are developed for checking DAC, weight calibration and controlling growth process. The
measurements of the standard deviation and the resolution show #:0.10 g (measured at
every second) and 5X107°, respectively. This weighing sensor is effective under high pres-
sure of 200 atm, high temperature and vacuum condition. The weighing system can control
the temperature in the accuracy of +0.025 °C with the 'signal divider'. The optical quality
single crystals of (YGd).Sc,Gas0y, Er-Y:Sc,AlO.:s, and Bi,GeO, have been grown by Czo-
chralski method using this auto-diameter control system.
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Fig. 1. Schematic diagram of crystal growth system
by the auto-diameter control with Frequency Weight
Sensor.
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Fig. 2. Block diagram of the frequency measurement
part of weight sensor.
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Fig. 3. Circuit diagram of Sine Wave Generator,

Wien Bridge Oscillator and Automatic Amplification
Circuit.
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Fig. 5. Schematic diagram of mechanical part of
weighing sensor.
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Table 114 Weight 3t 7t =52 FAI]o]
t}. BAkgt dispersion 2 the-9] A (16)2 R &=
= EZH A (standard deviation) &t 6& <73}
7+ rpm% 503) $A XY HAF & T vlel"
o AFEEE Fo|7] A3 EEFAFE F7F F
3 SAAL 20822 dlo] HFo =L E
39 SA7IZEE & 3UE3t 71715 S AAEA

Arct.
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Table 1. Measurement of standard deviation(c) de-
pending on the load under the stationary and ro-
tational condition of frequency sensor

Load rpm Dispersion  Weight(g)
0g 0 0.08 0.01
15 0.13 0.08
30 0.13 0.03
50 0.19 0.10
10 ¢ 0 0.05 10.00
15 0.11 10.76
30 0.13 10.92
50 0.17 10.56
40 g 0 0.11 49.99
15 0.14 50.06
30 0.15 50.05
50 0.15 50.04
90 g 0 0.11 140.04
15 0.19 140.10
30 0.13 140.06
50 0.16 140.04
200 g 0 0.12 340.01
15 0.20 340.06
30 0.09 340.08
50 0.14 340.02
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Fig. 8. Comparison of the output weight signals of
the frequency and tensor weighing sensor after cry-
sial growth process.
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